Constitutive and follicle-stimulating hormone-induced action of somatostatin receptor-2 on regulation of apoptosis and steroidogenesis in bovine granulosa cells.
In the present study, we employed primary bovine culture of granulosa cells (GCs) as a cellular model to study the potential involvement of somatostatin receptor 2 (SSTR2) in ovarian function. The results showed that bovine GCs expressed SST2 receptor and further found that SSTR2 was possibly regulated by follicle-stimulating hormone (FSH), as a significant increase in protein level of SSTR2 was observed in FSH-treated GCs. For further analysis, endogenous SSTR2 expression was disrupted using small inhibitory RNA (siRNA) and the efficacy of differential silencing of endogenous SSTR2 expression was measured both at transcriptional and translational levels. Transient blockage of SSTR2 evidenced its constitutive action on GCs, as it significantly increased level of cAMP (2.4-folds) and basal progesterone production (∼2-fold, P<0.05) with significant increase (P<0.05) in mRNA levels of StAR and P450ssc without altering estradiol concentration and aromatase mRNA expression. Furthermore, silencing of SSTR2 reduced GCs apoptosis (52.5%, P<0.05) and increased cell proliferation, which was further corroborated by up-regulation in protein expressions of B-cell leukemia/lymphoma 2 (Bcl-2), inhibition of caspase3 and mRNA level of bcl2-associated-X protein (Bax). These results provide evidence that SSTR2 subtype controls GCs apoptosis, proliferation and hormonal secretions through selective constitutive action, independently of somatostatin (SST). Given the local inhibitory actions of SSTR2 on the gonads, we further found that apoptosis in ssRNAi-2 transfected cells decreased (6.8% vs 1.9%, P<0.05) more strongly on FSH treatment. Apoptotic protein expressions and steroid hormone mRNA levels were correlated with a relative decrease in apoptosis and increase in progesterone production. Our results suggest that SSTR2 may play a crucial role as a local inhibitor of FSH action on GCs apoptosis and steroidogenesis.